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In the field of multistep synthesis of biologically active compounds, transition metal–

catalyzed cross–coupling reactions have become one of the most powerful tools for the 

construction of new carbon–carbon bonds. The Pd-catalyzed Heck reaction between an aryl halide 

and an alkene is a facile protocol to synthesize fine chemicals, including active pharmaceutical 

intermediates.1 The reaction is usually carried out in conventional polar aprotic solvents, e.g., DMF 

or NMP, which are suspected carcinogens. 

We have demonstrated that the biomass–originated 1,4–pentanediol (1,4–PDO) could be 

utilized as an alternative protic polar reaction medium for the homogeneous Ullmann–type C–N 

coupling reaction of aryl halides and primary or secondary amines.2 Based on these results, our aim 

was to broaden the applicability of 1,4–PDO with the Heck reaction. 

It was shown that 1,4–PDO can be used as a medium for phosphine–free Pd-catalyzed 

synthesis of several stilbene derivatives. Cooling the reaction mixture to room temperature resulted 

in the product precipitating as brownish crystals, facilitating product isolation.  

In our presentation, we will discuss the effects of various reaction parameters (e.g., 

temperature, catalyst precursor, base, and para–substituent derivatives of the substrates) on system 

activity (Scheme 1), the general low E–factor isolation method, and the parallel solvent–catalyst 

recycling.3 

 

 
Scheme 1 Pd-catalyzed Heck-coupling of iodobenzene and its para-substituted derivatives  

with styrene and its para-substituted derivatives  
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